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CLAIMS 



[Claim(s)] 

[Claim 1] It is the pneumatic tire which has the reinforcement layer in which the steel code was arranged in 
covering rubber. Said reinforcement layer The 1st rubber which said steel code is covered in the 1st 
covering rubber layer, and said 1st covering rubber layer is covered in the 2nd covering rubber layer, and 
constitutes said 1st covering rubber layer It is the pneumatic tire with which the adhesive strength to steel is 
larger than the 2nd rubber which constitutes said 2nd covering rubber layer with a pneumatic tire, and said 
2nd rubber is characterized by the thing with a small elongation modulus 100% [ rubber / said / 1st ], 
[Claim 2] The pneumatic tire according to claim 1 characterized by satisfying 1 .0<M1/M2 <=1 .5 when Ml 
and 100% elongation modulus of said 2nd rubber are set to M2 for 100% elongation modulus of said 1st 
rubber. 

[Claim 3] The 1st process which forms annularly the layer which is the manufacture approach of a 
pneumatic tire of having the reinforcement layer with which the steel code was covered with in the 1st 
covering rubber layer, and said 1st covering rubber layer was covered in the 2nd covering rubber layer 
inside, and consists of the 2nd unvulcanized rubber, The 2nd process which opens spacing in the peripheral 
face of the layer which consists of said 2nd unvulcanized rubber formed annularly, and arranges to it the 
steel code covered with the 1st unvulcanized rubber, The 3rd process which forms the layer which consists 
of the 2nd unvulcanized rubber on the steel code covered with said 1st unvulcanized rubber, The 4th process 
which heating and vulcanization by pressurization are performed [ process ] and makes said 2nd rubber, said 
1st rubber, and said steel code unify. The manufacture approach of a pneumatic tire that it **** and 100% 
elongation modulus is characterized by the thing using the 2nd unvulcanized rubber which becomes low 
rather than the 1st unvulcanized rubber to which adhesive strength [ as opposed to steel, in said 2nd rubber 
** / finishing / vulcanization after vulcanization ] becomes high, and said 1st rubber [ finishing / 
vulcanization after vulcanization ]. 

[Claim 4] It is the manufacture approach of a pneumatic tire of having the reinforcement layer with which 
the steel code was covered with in the 1st covering rubber layer, and said 1st covering rubber layer was 
covered in the 2nd covering rubber layer inside. The peripheral face of the 1st unvulcanized rubber the steel 
code with which the peripheral face was covered with with the 1 st unvulcanized rubber, and was covered 
with the 2nd unvulcanized rubber 1 thru/or the 1 st process which uses two or more and forms an annular 
unvulcanized reinforcement layer, The 2nd process which heating and vulcanization by pressurization are 
performed [ process ] and makes said 2nd rubber, said 1 st rubber, and said steel code unify. The 
manufacture approach of a pneumatic tire that it **** and 100% elongation modulus is characterized by the 
thing using the 2nd unvulcanized rubber which becomes low rather than the 1st unvulcanized rubber to 
which adhesive strength [ as opposed to steel, in said 2nd rubber ** / finishing / vulcanization after 
vulcanization ] becomes high, and said 1st rubber [ finishing / vulcanization after vulcanization ]. 
[Claim 5] Said 1st process on the external surface of a core with the peripheral face section corresponding to 
the crown section of a pneumatic tire, and the lateral portion corresponding to the side section It is the 
process which forms annularly the layer which consists of the 2nd unvulcanized rubber. Said 2nd process 
The steel code with which the peripheral face was covered with the 1 st unvulcanized rubber is turned and 
stuck on the lateral portion of anottier side fi-om one lateral portion of said core. The manufacture approach 
of the pneumatic tire according to claim 3 characterized by what is been the process which repeats said 
attachment of the steel code which is stuck towards the lateral portion which is one side again by return by 
the lateral portion of said another side, and with which said peripheral face was covered with the 1st 
unvulcanized rubber along the core hoop direction. 

[Claim 6] Said 1st process on the external surface of a core with the peripheral face section corresponding to 
http://www4,ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.ncipi.... 7/12/2006 



JP,?.n03-159909,A [CLAIMS] 



Page 2 of 2 



the crown section of a pneumatic tire, and the lateral portion corresponding to the side section A peripheral 
face is covered with the 1st unvulcanized rubber, and the peripheral face of the 1 st un vulcanized rubber the 
steel code covered with the 2nd unvulcanized rubber Stick towards the lateral portion of another side from 
one lateral portion of said core, and it sticks towards the lateral portion which is one side again by retum by 
the lateral portion of said another side. The manufacture approach of the pneumatic tire according to claim 4 
characterized by what is been the process which repeats said attachment of the steel code with which the 
peripheral face was covered with with the 1 st unvulcanized rubber along the core hoop direction, and the 
peripheral face of the 1st unvulcanized rubber was covered with the 2nd unvulcanized rubber. 
[Claim 7] It is the band-like member by which the steel code was arranged in covering rubber. A steel code 
It is covered in the 1st covering rubber layer. Said 1st covering rubber layer The 1st rubber which is covered 
in the 2nd covering rubber layer and constitutes said 1st covering rubber layer It is the band-like member to 
which the adhesive strength to steel is larger than the 2nd rubber which constitutes said 2nd covering rubber 
layer, and said 2nd rubber is characterized by the thing with a small elongation modulus 100% [ rubber / 
said / 1st ]. 

[Claim 8] The band-like member according to claim 7 characterized by satisfying 1.0<M1/M2 <=1.5 when 
Ml and 100% elongation modulus of said 2nd rubber are set to M2 for 100% elongation modulus of said 1st 
rubber. 

[Claim 9] The steel code which set spacing and has been arranged is covered in the 1 st covering rubber layer 
using the 1 st rubber. The process which sets the steel code which said 1 st covering rubber layer is the 
manufacture approach of the band-like member covered in the 2nd covering rubber layer using the 2nd 
rubber, and was covered with the 1st unvulcanized rubber, and arranges spacing. The process which forms 
said spacing in band-like on both sides of the steel code set and arranged with the unvulcanized sheet-like 
2nd rubber from both sides, and performs vulcanization by pressurization and heating. The manufacture 
approach of a band-like member that it **** and 100% elongation modulus is characterized by the thing 
using the 2nd unvulcanized rubber which becomes low rather than the 1 st unvulcanized rubber to which 
adhesive strength [ as opposed to steel, in said 2nd rubber ** / finishing / vulcanization after vulcanization ] 
becomes high, and said 1st rubber [ finishing / vulcanization after vulcanization ]. 

[Claim 10] The steel code which set spacing and has been arranged is covered in the 1st covering rubber 
layer using the 1st rubber. It is the manufacture approach of a band-like member that said 1st covering 
rubber layer was covered in the 2nd covering rubber layer using the 2nd rubber. The process which it is 
covered with the 1st unvulcanized rubber, the peripheral face of the 1st unvulcanized rubber puts in order 
the steel code covered with the 2nd unvulcanized rubber, and a peripheral face uses as an unvulcanized 
band-like member. The 1 st unvulcanized rubber to which it has the process which performs vulcanization 
according said unvulcanized band-like member to pressurization and heating, and adhesive strength [ as 
opposed to steel in said 2nd rubber ** / finishing / vulcanization ] becomes high after vulcanization, The 
manufacture approach of the band-like member characterized by the thing using the 2nd unvulcanized 
rubber to which an elongation modulus becomes low 100% rather than said 1st rubber [ finishing / 
vulcanization ] after vulcanization. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
daxnages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the manufacture approach of 
the pneumatic tire which can prevent **** between the steel codes which carried out rubber covering, and a 
pneumatic tire, a band-like member, and a band-like member. 
[0002] 

[Description of the Prior Art] Conventionally, in the steel radial tire, the carcass ply 104 which covered tiie 

steel code 100 as shown in drawing 6 with one kind of rubber 102 was used. 

[0003] 

[Problem(s) to be Solved by the Invention] By the way, since an adhesion function with the steel code 100 
was most important military requirement, the rubber 1 02 with which it fills up between steel codes was 
difficult to make it compatible with the degradation destructive property of being contrary to this, and to 
raise fiirther an elevated temperature and the carcass endurance in tiie service condition in the Takani pile. 
[0004] Then, it is the purpose that this invention offers the manufacture approach of the manufacture 
approach of the pneumatic tire which can prevent **** between steel codes, and a pneumatic tire, a band- 
like member, and a band-like member in consideration of the above-mentioned fact. 
[0005] 

[Means for Solving the Problem] Invention according to claim 1 is a pneumatic tire which has the 
reinforcement layer in which the steel code was arranged in covering rubber. Said reinforcement layer Said 
steel code is covered in the 1st covering rubber layer, and said 1st covering rubber layer is covered in the 
2nd covering rubber layer. The 1 st rubber which constitutes said 1 st covering rubber layer The adhesive 
strength to steel is larger than the 2nd rubber which constitutes said 2nd covering rubber layer, and said 2nd 
mbber is characterized by the thing with a small elongation modulus 100% [ rubber / said / 1st ]. 
[0006] Next, an operation of a pneumatic tire according to claim 1 is explained. 

[0007] In a pneumatic tire according to claim 1 , since it is covered with the 1 st covering rubber which a 
steel code becomes fi-om the 1st big rubber of adhesive strength (by 2nd rubber contrast), the separation 
between the 1st covering rubber layer and a steel coat can be controlled. 

[0008] Moreover, since the 2nd covering rubber layer which consists of the 2nd rubber with a small 
elongation modulus 100% rather than the 1st rubber of the 1st covering rubber layer intervenes between a 
steel code and a steel code, the rigid level difference of rubber and steel can be eased and the crack initiation 
between steel codes can be controlled. 

[0009] That is, the 1 st rubber of the 1 st covering rubber layer gives priority to an adhesive property. 
[0010] moreover, the rubber between steel codes — high temperature — big — it is distorted, if popularity is 
won repeatedly, rubber will deteriorate and it will become easy to destroy, but the 2nd rubber of the 2nd 
covering rubber layer can improve a degradation-proof destructive property while a degree of hardness 
becomes low in order of steel, the 1 st rubber, and the 2nd rubber and it can ease the rigid level difference of 
steel and rubber, since 100% elongation modulus is relatively smaller than the 1st covering rubber layer. 
[001 1] In the pneumatic tire according to claim 1, invention according to claim 2 is characterized by 
satisfying 1.0<M1/M2 <=1.5, when Ml and 100% elongation modulus of said 2nd rubber are set to M2 for 
100% elongation modulus of said 1st rubber. 

[0012] Next, an operation of a pneumatic tire according to claim 2 is explained. 
[0013] When the ratios M1/M2 of 100% elongation modulus of the 1st rubber and 100% elongation 
modulus of the 2nd rubber become 1.0 or less, it becomes impossible to ease a rigid level difference. 
[0014] On the other hand, if ratios M1/M2 exceed 1.5, the rigid level difference of the 1st covering rubber 
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layer and the 2nd covering rubber layer is too large, and it may result in destruction between rubber layers. 
[0015] As for invention according to claim 3, a steel code is covered in the 1st covering rubber layer. The 
1st process which forms annularly the layer which said 1st covering rubber layer is the manufacture 
approach of a pneumatic tire of having the reinforcement layer covered in the 2nd covering rubber layer 
inside, and turns into from the 2nd unvulcanized rubber, The 2nd process which opens spacing in the 
peripheral face of the layer which consists of said 2nd unvulcanized rubber formed annularly, and arranges 
to it the steel code covered with the 1st unvulcanized rubber. The 3rd process which forms ttie layer which 
consists of the 2nd unvulcanized rubber on the steel code covered with said 1st unvulcanized rubber. The 
4th process which heating and vulcanization by pressurization are performed [ process ] and makes said 2nd 
rubber, said 1st rubber, and said steel code unify, It **** and said 2nd rubber ** [ finishing / vulcanization 
after vulcanization ] is also characterized by the thing using the 1st unvulcanized rubber to which the 
adhesive strength to steel becomes high, and the 2nd unvulcanized rubber to which an elongation modulus 
becomes low 100% rather than said 1st rubber [ finishing / vulcanization ] after vulcanization. 
[0016] Next, an operation of the manufacture approach of a pneumatic tire according to claim 3 is 
explained. 

[0017] As the manufacture approach of a pneumatic tire, although it is almost the same as the manufacture 
approach of the conventional pneumatic tire on the whole, the production processes for the reinforcement 
layer which has a steel code differ. 

[0018] First, at the 1st process, the layer which consists of the 2nd unvulcanized rubber is formed annularly. 
[0019] In addition, since the 2nd rubber is formed in an annular layer, a tire shaping drum etc. can be used. 
[0020] At the 2nd process, the steel code covered with the peripheral face of the layer which consists of the 
2nd unvulcanized rubber formed annularly with the 1st unvulcanized rubber opens spacing, and is arranged. 
In addition, to the peripheral face of the layer which consists of the 2nd imvulcanized rubber, two or more 
steel codes covered with the 1 st unvulcanized rubber may be arranged, and to the shape of zigzag, by return, 
one steel code covered with the 1st unvulcanized rubber may be arranged, while. 

[0021] At the 3rd process, the layer which consists of the 2nd unvulcanized rubber is formed on the steel 
code covered with the 1st unvulcanized rubber. 

[0022] Heating and vulcanization by pressurization are performed at the 4th process. By pressurization, the 
2nd rubber and 1st rubber flow, the 2nd rubber, 1st rubber, and steel code unify, and a reinforcement layer is 
formed into a pneumatic tire, 

[0023] In addition, in the 2nd process, since spacing was opened and the steel code covered with the 1st 
unvulcanized rubber is arranged, in the 2nd rubber, the steel code covered with the 1 st rubber will set 
spacing, and will be arranged in the reinforcement layer after vulcanization (that is, the 2nd rubber 
intervenes between a steel code and a steel code.). 

[0024] Vulcanization of this 4th process is good at the vulcanization forming cycle of the usual pneumatic 
tire. 

[0025] Moreover, other production processes of the usual pneumatic tire may be prepared in the middle of 
the 1 st process - the 4th process. 

[0026] In addition, the operation of the pneumatic tire obtained by the manufacture approach of a pneumatic 
tire according to claim 3 is the same as an operation of claim 1 . 

[0027] As for invention according to claim 4, a steel code is covered in the 1st covering rubber layer. It is 
the manufacture approach of a pneumatic tire of having the reinforcement layer with which said 1 st covering 
rubber layer was covered in the 2nd covering rubber layer inside. The peripheral face of the 1st 
unvulcanized rubber the steel code with which the peripheral face was covered with with the 1 st 
unvulcanized rubber, and was covered with the 2nd unvulcanized rubber 1 thru/or the 1st process which 
uses two or more and forms an annular unvulcanized reinforcement layer. The 2nd process which heating 
and vulcanization by pressurization are performed [ process ] and makes said 2nd rubber, said 1 st rubber, 
and said steel code unify. It **** and said 2nd rubber ** [ finishing / vulcanization after vulcanization ] is 
also characterized by the thing using the 1st unvulcanized rubber to which the adhesive strength to steel 
becomes high, and the 2nd unvulcanized rubber to which an elongation modulus becomes low 100% rather 
than said 1st rubber [ finishing / vulcanization ] after vulcanization. 

[0028] Next, the manufacture approach of a pneumatic tire according to claim 4 is explained. 
[0029] the steel code with which the peripheral face was covered with with the 1st unvulcanized rubber, and 
the peripheral face of the 1st unvulcanized rubber was first covered with the 2nd unvulcanized rubber by the 
1 st process — 1 ~ or two or more are used and an annular unvulcanized reinforcement layer is formed. 
[0030] In addition, since a reinforcement layer is formed, a tire shaping drum etc. can be used. 
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[0031] At the 2nd following process, heating and vulcanization by pressurization are performed and the 2nd 
rubber, 1st rubber, and steel code are unified. 

[0032] Vulcanization of this 2nd process is good at the vulcanization forming cycle of the usual pneumatic 
tire. 

[0033] Moreover, other production processes of the usual pneumatic tire may be prepared in the middle of 
the 1 St process and the 2nd process. 

[0034] In addition, the operation of the pneumatic tire obtained by the manufacture approach of a pneumatic 
tire according to claim 4 is the same as an operation of claim 1 . 

[0035] Invention according to claim 5 is set to the manufacture approach of a pneumatic tire according to 
claim 3. Said 1st process On the extemal surface of a core with the peripheral face section corresponding to 
the crown section of a pneumatic tire, and the lateral portion corresponding to the side section It is the 
process which forms annularly the layer which consists of the 2nd unvulcanized rubber. Said 2nd process 
The steel code with which the peripheral face was covered with the 1 st vmvulcanized rubber is tumed £ind 
stuck on the lateral portion of anottier side from one lateral portion of said core. It sticks towards the lateral 
portion which is one side again by retum by the lateral portion of said another side, and is characterized by 
what is been the process which repeats said attachment of the steel code with which said peripheral face was 
covered with the 1st unvulcanized rubber along the core hoop direction. 
[0036] Next, the manufacture approach of a pneumatic tire according to claim 5 is explained. 
[0037] First, at the 1st process, the layer which consists of the 2nd unvulcanized rubber is annularly formed 
on the extemal surface of a core with the peripheral face section corresponding to the crown section of a 
pneumatic tire, and the lateral portion corresponding to the side section, 

[0038] The steel code with which the peripheral face was covered with the 1st vmvulcanized rubber is stuck 
towards the lateral portion of another side from one lateral portion of a core, the 2nd following process is 
stuck towards the lateral portion which is one side again by retum by the lateral portion of another side, and 
attachment of the steel code with which the peripheral face was covered with the 1st xmvulcanized rubber 
along the core hoop direction is repeated. 

[0039] That is, at the 2nd process, it is stuck on the extemal surface of a layer on which the steel code 
covered with the 1st unvulcanized rubber consists of the 2nd unvulcanized mbber stuck on core extemal 
surface in the shape of abbreviation zigzag. 

[0040] Then, as the operation of claim 3 explained, a pneumatic tire is formed through the 3rd process and 
4th process. 

[0041] For this reason, the carcass layer which has the steel code arranged in the shape of zigzag in the tire 
hoop direction can be formed in the interior of the pneumatic tire manufactured by this manufacturing 
method. 

[0042] Moreover, when vulcanizing a raw tire generally, within mold, by the expanding bladder, a raw tire 
is expanded, the diameter is expanded and tire extemal surface is stuck to a mold inside. 
[0043] By this manufacture approach, since the layer which consists of the 2nd unvulcanized rubber, and the 
steel code covered with the 1 st unvulcanized rubber are stuck on the extemal surface of a core with the 
peripheral face section corresponding to the crown section of a pneumatic tire, and the lateral portion 
corresponding to the side section, the obtained raw tire has few rates of make it expand within mold, it ends, 
and a carcass layer is not pulled greatly partially. For this reason, on the whole, the pitch of a steel code, i.e., 
the rubber gage between a steel code and a steel code, can be made regularity, and a uniform degradation- 
proof destructive property is acquired over the whole carcass layer. 

[0044] Invention according to claim 6 is set to the manufacture approach of a pneumatic tire according to 
claim 4. Said 1 st process On the extemal surface of a core with the peripheral face section corresponding to 
the crown section of a pneumatic tire, and the lateral portion corresponding to the side section A peripheral 
face is covered with the 1st unvulcanized rubber, and the peripheral face of the 1st unvulcanized rubber the 
steel code covered with the 2nd unvulcanized rabber Stick towards the lateral portion of another side from 
one lateral portion of said core, and it sticks towzirds the lateral portion which is one side again by retum by 
the lateral portion of said another side. It is characterized by what is been the process which repeats said 
attachment of the steel code with which the peripheral face was covered with with the 1st unvulcanized 
rubber along the core hoop direction, and the peripheral face of the 1st unvulcanized mbber was covered 
with the 2nd unvulcanized mbber. 

[0045] Next, the manufacture approach of a pneumatic tire according to claim 6 is explained. 

[0046] At the 1st process, on the extemal surface of a core with the peripheral face section corresponding to 

the crown section of a pneumatic tire, and the lateral portion corresponding to the side section The steel 
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code with which the peripheral face was covered with with the 1 st unvulcanized rubber, and the peripheral 
face of the 1st unvulcanized rubber was covered with the 2nd unvulcanized rubber It is stuck towards the 
lateral portion of another side from one lateral portion of a core, and is stuck towards the lateral portion 
which is one side again by return by the lateral portion of another side. Attachment of the steel code with 
which the peripheral face was covered with with the 1 st unvulcanized rubber along the core hoop direction, 
and the peripheral face of the 1st unvulcanized rubber was covered with the 2nd unvulcanized rubber is 
repeated. 

[0047] That is, at the 1 st process, the steel code with which the peripheral face was covered with with the 1st 

unvulcanized rubber, and the peripheral face of the 1st unvulcanized rubber was covered with the 2nd 

unvulcanized rubber is stuck on core external surface in the shape of abbreviation zigzag. 

[0048] Then, as the operation of claim 4 explained, a pneumatic tire is formed through the 2nd process. 

[0049] For this reason, the carcass layer which has the steel code arranged in the shape of zigzag in the tire 

hoop direction can be formed in the interior of the pneumatic tire manufactured by this manufacturing 

method. 

[0050] Moreover, when vulcanizing a raw tire generally, within mold, by the expanding bladder, a raw tire 
is expanded, the diameter is expanded and tire external surface is stuck to a mold inside. 
[0051] By this manufacture approach, on the extemal surface of a core with the peripheral face section 
corresponding to the crown section of a pneumatic tire, and the lateral portion corresponding to the side 
section Since the steel code with which the peripheral face was covered with with the 1 st unvulcanized 
rubber, and the peripheral face of the 1st rubber was covered with the 2nd unvulcanized rubber is stuck, the 
obtained raw tire has few rates of making it expanding within mold, it ends, and a carcass layer is not pulled 
greatly partially. For this reason, on the whole, the pitch of a steel code, i.e., the rubber gage between a steel 
code and a steel code, can be made regularity, and a uniform degradation-proof destructive property is 
acquired over the whole carcass layer. 

[0052] Invention according to claim 7 is the band-like member by which the steel code was arranged in 
covering rubber. A steel code It is covered in the 1st covering rubber layer. Said 1st covering rubber layer 
The 1st rubber which is covered in the 2nd covering rubber layer and constitutes said 1st covering rubber 
layer has the adhesive strength larger than the 2nd rubber which constitutes said 2nd covering rubber layer 
to steel, and said 2nd rubber is characterized by the thing with a small elongation modulus 100% [ rubber / 
said / 1st ]. 

[0053] Next, an operation of a band-like member according to claim 7 is explained. 

[0054] In a band-like member according to claim 7, since it is covered with the 1st covering rubber which a 
steel code becomes from the 1st big rubber of adhesive strength (by 2nd rubber contrast), the separation 
between the 1st covering rubber layer and a steel coat can be controlled. 

[0055] Moreover, since the 2nd covering rubber layer which consists of the 2nd rubber with a small 
elongation modulus 100% rather than the 1st rubber of the 1st covering rubber layer intervenes between a 
steel code and a steel code, the rigid level difference of rubber and steel can be eased and the crack initiation 
between steel codes can be controlled. 

[0056] That is, the 1st rubber of the 1st covering rubber layer gives priority to an adhesive property. 
[0057] moreover, the rubber between steel codes — high temperature — big, although it is distorted, and 
rubber will deteriorate and it will become easy to destroy, if popularity is won repeatedly The 2nd rubber of 
the 2nd covering rubber layer is that in which an elongation modulus is low relatively 100% rather than the 
1 st covering rubber layer, and it can improve a degradation-proof destructive property while a degree of 
hardness becomes low in order of steel, the 1st rubber, and the 2nd rubber and it can ease the rigid level 
difference of steel and rubber. 

[0058] In the band-like member according to claim 7, invention according to claim 8 is characterized by 
satisfying 1 .0<M1/M2 <=1 .5, when Ml and 100% elongation modulus of said 2nd rubber are set to M2 for 
100% elongation modulus of said 1st rubber. 

[0059] Next, an operation of a band-like member according to claim 8 is explained. 
[0060] When the ratios M1/M2 of 100% elongation modulus of the 1st rubber and 100% elongation 
modulus of the 2nd rubber become 1 .0 or less, it becomes impossible to ease a rigid level difference. 
[0061] On the other hand, if ratios M1/M2 exceed 1.5, the rigid level difference of the 1st covering rubber 
layer and the 2nd covering rubber layer is too large, and it may result in destruction between rubber layers. 
[0062] The steel code which invention according to claim 9 set spacing, and has been arranged is covered in 
the 1st covering rubber layer using the 1st rubber. The process which sets the steel code which said 1st 
covering rubber layer is the manufacture approach of the band-like member covered in the 2nd covering 
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rabber layer using the 2nd rubber, and was covered with the 1 st unvulcanized rubber, and arranges spacing, 
The process which forms said spacing in band-like on both sides of the steel code set and arranged with the 
unvulcanized sheet-like 2nd rubber from both sides, and performs vulcanization by pressurization and 
heating, It **♦* and said 2nd rubber ** [ finishing / vulcanization after vulcanization ] is also characterized 
by the tiling using the 1st unvulcanized rubber to which the adhesive strength to steel becomes high, and the 
2nd unvulcanized rubber to which an elongation modulus becomes low 100% rather than said 1 st rubber 
[ finishing / vulcanization ] after vulcanization. 

[0063] Next, an operation of the manufacture approach of a band-like member according to claim 9 is 
explained. 

[0064] Although there are a process which sets the steel code covered with the 1st unvulcanized rubber, and 
arranges spacing, and a process which forms and vulcanizes spacing from both sides to band-like on both 
sides of the steel code set and arranged with the unvulcanized sheet-like 2nd rubber The unvulcanized sheet- 
like 2nd rubber may be stuck on a steel code, a steel code may be stuck on the vmvulcanized sheet-like 2nd 
rubber, and especially the sequence of attachment is not asked in this invention. 

[0065] If spacing is formed in band-like on both sides of the steel code covered with the 1st unvulcanized 
rubber set and arranged with the unvulcanized sheet-like 2nd rubber from both sides and this is vulcanized 
with pressurization and heating, between the steel codes covered with the 1st rubber, the 2nd rubber will 
advance by pressurization, and the band-like member which the 1st rubber, steel code, and 2nd rubber 
unified without the clearance will be obtained. 

[0066] In addition, the operation of the band-like member obtained by the manufacture approach of a band- 
like member according to claim 9 is the same as an operation of a band-like member according to claim 7. 
[0067] The steel code which invention according to claim 10 set spacing, and has been arranged is covered 
in the 1st covering rubber layer using the 1st rubber. It is the manufacture approach of a band-Uke member 
that said 1 st covering rubber layer was covered in the 2nd covering rubber layer using the 2nd rubber. The 
process which it is covered with the 1st unvulcanized rubber, the peripheral face of the 1st unvulcanized 
rubber puts in order the steel code covered with the 2nd unvulcanized rubber, and a peripheral face uses as 
an unvulcanized band-like member. The 1 st unvulcanized rubber to which it has the process which performs 
vulcanization according said unvulcanized band-like member to pressurization and heating, and adhesive 
strength [ as opposed to steel in said 2nd rubber ** / finishing / vulcanization ] becomes high after 
vulcanization, It is characterized by the thing using the 2nd unvulcanized rubber to which an elongation 
modulus becomes low 100% rather than said 1st rubber [ finishing / vulcanization ] after vulcanization. 
[0068] Next, the manufacture approach of a band-like member according to claim 10 is explained. 
[0069] First, at the first process, the steel code with which the peripheral face was covered with with the 1st 
unvulcanized rubber, and the peripheral face of the 1 st unvulcanized rubber was covered with the 2nd 
unvulcanized rubber is put in order, and an unvulcanized band-like member is obtained. 
[0070] At the following process, an unvulcanized band-like member vulcanizes with pressurization and 
heating. 

[0071] Since a peripheral face is covered with the 1st unvulcanized rubber and the peripheral face of this 1st 
rubber is covered with the 2nd unvulcanized rubber, if a steel code is vulcanized with pressurization and 
heating, the 2nd rubber of the steel code which adjoins mutually will stick, it will be united, and the band- 
like member which the 1st rubber, steel code, and 2nd rubber unified without the clearance by this will be 
obtained. 

[0072] In addition, the operation of the band-like member obtained by the manufacture approach of a band- 
like member according to claim 10 is the same as an operation of a band-like member according to claim 7. 
[0073] 

[Embodiment of the Invention] According to a drawing, the pneumatic tire concerning the 1 st operation 
gestalt of this invention and its manufacture approach are explained below [the 1st operation gestalt]. 
[0074] As shown in drawing 2 , the pneumatic tire 10 (it abbreviates to "a tire 10" suitably hereafter.) is 
equipped with one pair of bead cores 12. 

[0075] Between this bead core 12, the carcass layer 14 is straddling in the shape of a toroid. 
[0076] The belt layer 16 is arranged on the direction outside of the diameter of a tire of the carcass layer 14. 
[0077] Furthermore, the tread rubber layer 18 is arranged on the direction outside of the diameter of a tire of 
the belt layer 16. 

[0078] In addition, the inner liner 19 is formed inside [ direction of diameter of tire ] the carcass layer 14. 
[0079] Thus, the sidewall section 26 located with a tire 10 between the toe of bead 20 which mainly consists 
of bead cores 12, the tread section 22 which mainly consists of tread rubber layers 18, the shoulder section 
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24 located in the tire cross direction outside of the tread section 22, and the shoulder section 24 and a toe of 
bead 20 and ************************, 

[0080] In addition, the pneumatic tire 10 of this operation gestalt is the same as that of the structure of the 
usual radial-ply tire except the configuration of the carcass layer 14 explained in full detail below. 
[0081] As shown in drawing 1 , the steel code 30 sets spacing mutually and the carcass layer 14 is arranged. 
[0082] The 1st covering rubber layer 31 is formed in the peripheral face of the steel code 30, and the steel 
code 30 covered in the 1st covering rubber layer 31 is laid underground into the 2nd covering rubber layer 
33. 

[0083] The adhesive strength to steel is greatly set up rather than 2nd rubber 33* from which 1st rubber 31* 
which constitutes this covering rubber layer 31 that is the 1st constitutes the 2nd covering rubber layer 33. 
[0084] Moreover, the elongation modulus is low set up 100% rather than 1st rubber 31* from which 2nd 
rubber 33* which constitutes the covering rubber layer 33 which is the 2nd constitutes the 1st covering 
rubber layer 3 1 . 

[0085] in addition — the — one — covering — rubber — a layer — 31 — constituting — the — one — rubber —31 
~ ' 100 ~ % ~ elongation — a modulus — M ~ one — the — two — covering — rubber — a layer — 33 — 
constituting - the - two — rabber — 33 ~ ' - 100 - % - elongation - a modulus - M - two - ** - having 
carried out — the time ~ 1 .0 — < ~ M ~ one ~ /— M ~ two — <= — 1 .5 — being satisfied ~ things — being 
desirable . 

[0086] Next, the manufacturing installation 40 used in case the carcass layer 14 is formed is explained. 
[0087] As shown in drawing 3 , the manufacturing installation 40 is equipped with the core 42 which is 
metal and by which the outside configuration was formed in the inside configuration of a product tire, and 
the configuration of abbreviation identitas. This core 42 is a well-known thing conventionally, and is 
constituted by plurality possible [ division ]. 

[0088] In addition, the inner liner 1 9 (not shown) and the core 42 on which 2nd rubber 33' formed in the 
shape of a sheet was stuck are beforehand shown in drawing 3 . 

[0089] Moreover, the manufacturing installation 40 is equipped with the pasting device 46 in which the steel 

code 30 covered with 1st rubber 31* is stuck on 2nd rubber 33* formed in the shape of a sheet. 

[0090] To the core 42, the revolving shaft 43 by which a rotation drive is carried out with the drive which is 

not illustrated has penetrated, and a core 42 rotates to an opposite direction by rotation of a revolving shaft 

43 with the direction of drawing 3 Nakaya mark A, and the direction of arrow-head A. 

[0091] The pasting device 46 is equipped with the feed zone by which the steel code 30 covered with 1st 

rubber 31' is stocked and which is not illustrated, and the pasting section 52 which sticks the steel code 30 

covered with 1st rubber 31* to the inner liner 19 on a core 42. 

[0092] The pasting section 52 is equipped with the oscillation section 58 which the steel code 30 covered 
with 1st rubber 31* consisted of free [ rotation ] centering on the arm 54 which has the interior conveyed, 
and the revolving shaft 56 established at the tip of an arm 54, and sticks the steel code 30 covered with 1st 
rubber 31* from the tip to the inner liner 19 on a core 42. 

[0093] Next, the manufacture approach of the pneumatic tire 10 of this operation gestalt is explained. 
[0094] At the first process, an inner liner 19 is first stuck on a core 42. 

[0095] At the following process, 2nd unvulcanized rubber 33* of the shape of a sheet for forming the 2nd 
covering rubber layer 33 in the peripheral face of an inner liner 19 is stuck, 

[0096] At the following process, the steel code 30 covered with 1st rubber 31' fi-om the feed zone is 
supplied, and it is stuck on 2nd unvulcanized sheet-like rubber 33*. 

[0097] Here, a core 42 is rotated by telescopic motion (the direction of arrow-head D and the direction of 
arrow-head D are an opposite direction), and the oscillation section 58 centering on a revolving shaft 56 up 
and down while being rotated with the drive which is not illustrated by the direction of arrow-head A, and 
the arm 54 of the pasting device 46 moves crosswise [ core ] (the direction of arrow-head B and the 
direction of arrow-head B are an opposite direction) (the direction of arrow-head C and the direction of 
arrow-head C are an opposite direction). 

[0098] Namely, the steel code 30 covered with 1st rubber 31* from the lateral portion 50 of one side of a 
core 42 when the oscillation section 58 rotated, while an arm 54 moved crosswise [ core ] is stuck one by 
one. When the carcass band-like member 44 reaches the lateral portion 50 of the otiier side through the 
peripheral face section 48 of a core 42 Make an arm 54 expand and contract, hard flow is made to rotate the 
oscillation section 58, and the steel code 30 covered with 1st rubber 31* toward the lateral portion 50 of one 
side of a core 42 is stuck again. 

[0099] Moreover, the rotational speed of the oscillation section 58 and the rotational speed of a core 42 are 
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controlled by the control section which is not illustrated. 

[0100] Here, with this operation gestalt, the rotational speed of the oscillation section 58 and the rotational 
speed of a core 42 are controlled by the control section, and the steel code 30 covered with 1st rubber 31' so 
that it might become 90 abbreviation to a core hoop direction (the direction of drawing 3 Nakaya mark S) is 
stuck in the peripheral face section 48 of a core 42. 

[0101] On the other hand, in one lateral portion 50 of a core 42, and the lateral portion 50 of another side, 
the steel code 30 covered with 1st rubber 31' is stuck along the **** direction (the direction of drawing 3 
Nakaya mark T) of a core 42. 

[0102] thus ~ the ~ one — rubber — 31 — ' — covering ~ having had — steel — a code — 30 — a sheet ~ ** — 
unvulcanized — the ~ two — rubber — 33 ~ ' — one by one ~ a hoop direction ~ sticking ~ having ~ the ~ 
one — rubber — 31 — ' covering — having had — steel — a code — 30 ~ a sheet — ** — unvulcanized — the - 

- two — rubber — 33 ~ ' ~ a top — at least 1 round — carrying out . 

[0103] At the following process, 2nd unvulcanized sheet-Hke rubber 33' is stuck on the steel code 30 
covered with 1st rubber 31'. 

[0104] Thereby, as shown in drawing 4 , the unvulcanized carcass layer 14 by which the steel code 30 
covered with 1st rubber 31' was pinched is formed in the peripheral face of an inner liner 19 by 2nd 
unvulcanized rubber 33' of the shape of a sheet of two sheets. 

[0105] At the following process, after the carcass layer 14 is formed, the ring-like bead core 12 is stuck by 
pressure from the core cross direction outside of a core 42, respectively. 

[0106] At the following process, it is bent towards the core diameter direction outside from a core cross 
direction outside so that the core cross direction both ends of the carcass layer 14 may wrap in the bead core 
12. 

[0107] At the following process, the belt layer 16 with a belt is stuck on the direction outside of the diameter 

of a tire of the carcass layer 14 in a belt layer formation process. 

[0108] At the following process, various rubber members are wound around the direction outside of the 
diameter of a tire of the belt layer 16, and the tread section 22, the shoulder section 24, the sidewall section 
26, and a toe of bead 20 are formed in it, respectively. 
[0109] A raw tire is manufactured through each above process. 

[0110] The mold which is not illustrated is loaded with the raw tire removed from the core 42, it is 
pressurized and heated at a vulcanization process, and turns into a pneumatic tire 10 (product tire). 
[01 1 1] in addition ~ vulcanization — the time — a pressure — drawing 4 — being shown — having had — the - 

- one — rubber — 31 ~ ' ~ covering ~ having had — steel — a code — between — a clearance — 60 — **** — 
xmvulcanized — the — two — rubber ~ 33 ~ ' ~ flowing in ~ being buried — drawing 1 ~ being shown — as — 
a cross section — a configuration — a carcass ~ a layer — 14 — becoming . 

(Operation) In the pneumatic tire 10 obtained by doing in this way, since it is covered in the 1st covering 
rubber layer 3 1 which the steel code 30 becomes from the 1 st big rubber 3 1 ' of adhesive strength (by 2nd 
rubber 33' contrast), the separation between the 1st covering rubber layer 3 1 and the steel code 30 can be 
controlled. 

[0112] moreover ~ steel ~ a code — between — ****-- the — one — covering — rubber — a layer — 31 ~ the 

- one ~ rubber ~ 31 — ' ~ 100 — % — elongation ~ a modulus — being small — the ~ two — rubber — 33 ~ ' 
~ intervening — since ~ rigidity ~ a level difference ~ it can ease — while — a degradation-proof destructive 
property — it can improve . By this, the crack initiation between the steel codes of the carcass layer 14 at the 
time of being used by the elevated temperature and the Takani pile can be controlled. 

[01 13] in addition — the — one — rubber — 31 — ' (finishing [ vulcanization ]) — 100 — % — elongation — a 
modulus — M — one — the — two rubber ~ 33 — ' (finishing [ vulcanization ]) — 100 — % elongation — a 
modulus ~ M — two ~ a ratio — M — one — /— M — two — 1 .0 — less than ~ becoming — if — a rigid level 
difference ~ it cannot ease — becoming . 

[01 14] On the other hand, if ratios M1/M2 exceed 1 .5, the rigid level difference of the 1st covering rubber 
layer 31 and the 2nd covering rubber layer 33 is too large, and it may result in destruction between rubber 
layers. 

[01 15] Moreover, according to the manufacture approach of this operation gestalt, since the carcass layer 14 
is beforehand formed in accordance with the configuration of a product tire, in case it vulcanizes by mold, 
the C2ircass layer 14 is not pulled greatly partially. For this reason, the pitch of the steel code 30, i.e., the 
rubber gage between the steel code 30 and the steel code 30, becomes fixed on the whole, and a uniform 
degradation-proof destructive property is acquired over the whole carcass layer. 

[0116] In addition, in order to set the rubber gage between the steel code 30 and the steel code 30 constant 
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on the whole, it is desirable to make the rate of diameter expansion of the carcass layer 14 at the time of 
vulcanizing a raw tire by mold ({(outer diameter of carcass layer 14 in outer-diameter-student tire of carc£iss 
layer of tire after vulcanization) outer diameter of carcass layer 14 in /raw tire} xlOO) into less than 5%. 
[01 17] Moreover, although a well-known technique (for example, naphthenic-acid cobalt, stearin acid 
cobalt, etc.), for example, the compounding agents containing a cobalt element, can be conventionally used 
for the approach of heightening the adhesive strength of rubber, it is natural. [ of other compounding agents 
being used ] 

[01 18] Moreover, preferably as rubber combination of the 1st rubber 31' and 2nd rubber 33\ 1st rubber 31' is 
carbon black 40 - 60 weight sections, and the cobalt element content 0.02 - the 0.4 weight sections, and 
carbon black 30 - 50 weight sections, and the cobalt element content of 2nd rubber 33' are nothing (or 
minimimi). 

[0119] In addition, with a pneumatic tire 10, within the limits of 3.0-5.0MPa is desirable, and 100% 
elongation modulus Ml of 1st rubber 31' is the 2nd mbber 33'. 100% elongation modulus M2 has desirable 
within the limits of 2.0-4.0MPa. 

[0120] moreover — this operation gestalt — an outside configuration — the inside configuration of a product 

tire, and abbreviation — although the raw tire was formed using the core 42 formed in the same 

configuration — this invention — not only this but a peripheral face ~ a flat (diameter of fixed) ~ various 

members may be stuck by drum lifting, it may extend after that, and a raw tire may be formed. 

[0121] Moreover, with the above-mentioned operation gestalt, although the carcass layer 14 was formed on 

the core 42, this invention may be formed by not only this but the conveyor, and flat peripheral face drum 

lifting. 

[0122] Moreover, with the above-mentioned operation gestalt, although the carcass layer 14 was formed 
using one steel code 30, the band-like member which put in order two or more steel codes 30 covered with 
1 st rubber 3 1 ' may be formed, and the carcass layer 14 may be formed by the approach of coating this with 
2nd rubber 33'. 

[0123] The manufacture approach of the pneumatic tire concerning [the 2nd operation gestalt], next the 2nd 
operation gestalt of this invention is explained. 

[0124] In addition, only a different point fi-om the manufacture approach of the pneumatic tire of the 1st 
operation gestalt is explained here. 

[0125] the — one — operation — a gestalt — **** — an inner liner — 19 — a peripheral face — a sheet — ** — 
the — two — rubber ~ 33 — ' — having stuck — although ~ a book — operation — a gestalt — drawing 

5 — being shown — as — a peripheral face — unvulcanized — the — one ~ rubber — 3 1 ~ ' — covering — 
having — the — one ~ rubber — 31 — ' ~ a peripheral face ~ xmvulcanized — the — two — rubber — 33 — ' ~ 
covering — having had — steel — a code — 30 — the inner liner 19 on a core 42 — receiving — sticking . 
[0126] In addition, how the steel code 30 covered by this 1st rubber 31' and 2nd rubber 33' should stick is 
performed like the 1st operation gestalt. 

[0127] And after sticking the steel code 30 covered by the 1st rubber 31' and 2nd rubber 33', it equips with 
the various rubber members which constitute wearing, the tread section 22, the shoulder section 24, the 
sidewall section 26, and the toe of bead 20 of the bead core 12, a raw tire is obtained, and it vulcanizes in 
mold. 

[0128] In addition, the cross-section configuration of the carcass layer 14 after vulcanization becomes being 
the same as that of drawing 1 . 

Although the [other operation gestalt] above-mentioned implementation gestalt showed the example which 
applied this invention to the carcass layer 14, this invention is altogether applicable to the reinforcement 
layer which uses steel codes, such as not only this but a belt layer. 

[0129] Moreover, this invention is applicable to goods other than a tire, for example, the belt for band 

conveyors, the belt for [ various ] power transfer, a crawler, etc. 

(Example of a trial) Next, the tire of the conventional example, the tire of the example to which this 
invention was applied, and the tire of the example of a comparison were made as an experiment, and it 
compared about the adhesive property of the steel code of a carcass, and destruction-proof [ between codes ] 
nature. 

[0130] From the carcass layer vulcanized for 40 minutes by 145-degreeC, the adhesive property of a steel 
code drew out the steel code, and investigated the rubber coverage of the drawn-out steel code. In addition, a 
characteristic 100 shows that the whole steel code periphery surface is covered with rubber, and a 
characteristic 0 shows that rubber has not adhered to the periphery front face of a steel code at all. 
[0131] Destruction-proof [ between codes ] nature left the tire made as an experiment in 1200R24 size for 
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three months in the thermostat of 60-degreeC, the car was equipped with it after that, it ran aground to the 
curbstone with a height of 1 5cm, and investigated the incidence rate of destruction between steel codes. 
[0132] Evaluation is expressed with the characteristic which sets the tire of the conventional example to 
100, and there is so little destruction between codes that a characteristic is high, and it means excelling in 
destruction-proof nature. 

[0133] Moreover, although the tire of an example be manufactured by the approach explained with the 1st 
operation gestalt, the tire of the conventional example and the example of a comparison be a tire formed by 
the conventional general manufacture approach to which the outer diameter of a center section be made to 
extend, after twisting this carcass ply around a flat drum periphery using the carcass ply which put two or 
more steel codes of each other in order in parallel, and carried out rubber coating. 

[01 34] The clue origin to each tire is as a test result being shown in the following table 1 in the following 
table 2. 



[0135] 
[Table 1] 
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[0136] 
[Table 2] 
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As shown in the above-mentioned table 2, it turns out that the tire of this invention is excellent in the code 
destructive property of a steel code as compared with the tire of the conventional example and the example 
of a comparison. 
[0137] 

[Effect of the Invention] Since the pneumatic tire of this invention was considered as the above-mentioned 
configuration, it has the outstanding effectiveness that **** between the steel codes made into a problem 
can be prevented when used by the elevated temperature and the Takani pile. 

[0138] According to the manufacture approach of the pneumatic tire of this invention, it has the outstanding 
effectiveness that the pneumatic tire which can prevent **** between the steel codes made into a problem 
can be efficiently manufactured when used by the elevated temperature and the Takani pile. 
[0139] Since the band-like member of this invention was considered as the above-mentioned configuration, 
it has the outstanding effectiveness that **** between the steel codes made into a problem can be prevented 
when used by the elevated temperature or the severe condition. 

[0140] Moreover, according to the manufacture approach of the band-like member of this invention, it has 
the outstanding effectiveness that the band-like member which can prevent ***♦ between the steel codes 
made into a problem can be efficiently manufactured when used by the elevated temperature or the severe 
condition. 
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* NOTICES * 

JPO and NCIPI are not responsible £or any 
damages caused hy the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 1 ] 




[Drawing 2] 
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[Drawing 3] 
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